Heterotopia formation in rat but not mouse neocortex after RNA interference knockdown of DCX.
Subcortical band heterotopia (SBH) or double cortex is associated with significant impairments in neocortical function including mental retardation and epilepsy. Mutant alleles of DCX in humans typically cause SBH in females and lissencephaly in males, whereas Dcx null mutations in mice neither disrupt neocortical neuronal migration nor cause SBH formation. In utero RNA interference (RNAi) of Dcx in rats, in contrast, creates an animal model of SBH. Possible explanations for the discrepancies in results following loss of Dcx function include species differences and/or differences between RNAi knockdown and genetic deletion. We have carried out a series of in utero RNAi experiments to investigate possible species differences between rat and mouse to determine the molecular specificity of RNAi against Dcx and to identify the cellular constituents of SBH in the rat model. In utero RNAi in the rat consistently leads to both the formation of SBH and laminar displacement of transfected cells in normotopic cortex, whereas the same treatment in mouse fails to induce SBH but does create laminar displacement. Induction of SBH and impaired radial migration following RNAi against Dcx is rescued by overexpression of Dcx. Thus, both disruptions induced by RNAi are specific to interference of Dcx. SBHs contain transfected pyramidal cells as well as nontransfected cell types, including neocortical interneurons and glia. Together these results indicate that there is a species difference between rat and mouse with respect to RNAi-induced SBH formation and that SBH formation involves the recruitment of several unaltered cell types.